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The Commission Should Act Promptly

Because interconnection is vital to the development of local competition, it is important for.
the Commuission to impose reasonable interconnection rates as promptly as possible. Every
day of delay also delays the time when the public will obtain the benefits of full competition.
The Commission has the tools to act quickly and should not wait for other matters to be
completed before adopting sound interconnection rules.

The Commission has a good vehicle for action in its pending CMRS interconnection
proceeding. This proceeding has a strong record that would permit the Commission to make
the necessary public interest findings to adopt bill and keep for CMRS-to-LEC
interconnection. This proceeding also provides the perfect opportunity for the Commission
to adopt an interconnection model for the states to emulate. If, however, the Commission
believes that it needs more information, it could issue a short notice of proposed rulemaking
to address those issues on which a more complete record would be helpful. If the notice
were tightly focused on the core issues, it could be released promptly and couid permit the
Commission to act swiftly once comments are received.

The Commission should not delay action on interconnection to await the resolution of other
matters. For instance, there is no reason to wait for the resolution of universal service issues
before considering interconnection. While universal service issues are important, they are
separate from interconnection. Some have argued that the emergence of competition will
affect the ability of incumbent carriers to meet universal service needs. In practice local
competition is unlikely to have any negative effect on universal service for years to come. In
fact, it could even have a positive effect as cable operators and others move to enter
residential and rural markets. Similarly, interconnection for local service and access charge
reform shouid be considered on separate tracks because access charges are, by definition, not
related to local telephone service, but are incurred only for interexchange service.

There aiso is no reason for the Commission to wait for Congress to act on the pending
telecommunications legislation. The legislation will give the Commission a broader role in
interconnection issues, but the Commission already has the jurisdiction to address, at a
minimum, CMRS interconnection issues. As is the case for number portability, the :
Commission actually can get a head start on the proceedings required by the legislation if it
acts now. Moreover, acting now on interconnection will be even more beneficial if the
legislation is not enacted because Commission action will be vital in the absence of direction
from Congress.
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This 1ssue update 1s intended to be a companion to "The Eccnomics of Interconnection” 'hree papers on
key aspects of the interconnection compensation 1ssue authored by Gerald W. Brock' and published as a3
collection by TCG in Apni 1995. For the benefit of those who have not had the opportunity to read these

papers, they are artached. .

In the three papers. Mr. Brock explains how reciprocalcompensation arrangements that are
agministratively simple, economically correct and consistent with maximum network efficiency would anse
in a competitive marketplace. He aisoc expiains why requiators must guide a previously monopolized
market in transition to competition towards an economically correct interconnection compensation system
and why such regutation must limit corpensation to no more than the incremental cost of the peak period
capacity required to terminate the traffic. Because such an incramental cost is so trivial, he also suggests
why a zero-priced nterconnection ("sender keep ail” or “bill and keep~), such as has been agreed (o by
commercial service providers on the INTERNET, meets these economic requiraments.

INTRODUCTION AND SUMMARY

Competing local exchange carrier (LEC) networks must be
seamlessly interconnected to avoid a repeat of the situation,
wnich existed at the turn of the century, when local exchange
zavrice was competitive and unregulated but consumers had to bear

- z:nse and inconvenience of having to subscrike to two or
mcre teiephone systems that did not connect, in order to reach
all the parties they wanted to talk to.

"Seamless interconnection” means more than simply physically
interconnecting competing local exchange carriers' networks.
also means that the competing local exchange carriers must
establish the administrative and financial arrangements

- necessitated by the exchange of calls between their compet:in
networks. And the single most critical issue is the
establishment of a system by which each LEC will be ccmpensated

L}
r

- Geraid W. Brock is a former Chief of the FCC's Common Camer Bureau. He i1s currently

professor of telecommunications and Director. Graduate Telecommunications Program at The George
Washington University in Washington, D.C.
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If cthe trad:i:z:znal, mature LECs and the emerging, start-ug
competizive LZTs cannot negeo:tclate a mutually acceptable
ccmpensaticn system, as seems likely, regulators will nave o

decide the :issue and do so guickly. Their selection ¢
system cr th ther will largely determine whether effective
local exchange competition will be economically viable, or rnot.

If local exchange competition is economically viable, then
competition can safely be substituted for regulation and
substanctial changes in the regulation of the traditional local
telephone industry can and should pe made. 3ut if the
‘interconnecticn compensation system does not allow for
economically viable local exchange competiticn, then the result,
eventually, will be greater regulation of the telephone
monopolies and the loss to this country of the economic and
social benefits of a vigorously competitive market.

Which system should be adopted? Which system will be adopted?

INTERCONNECTION COMPENSATION IS A CRITICAL BUT TEMPORARY ISSUE
CAUSED BY UNBALANCED TRAFFIC AND THE LACK OF NUMBER PORTABILITY

The transitional problem facing local exchange carriers and their
regulatcrs is that, in the near and medium term, the traffic
exchange between immature, start-up Competitive LECs (CompLECS)
such as TCG and the mature, Traditional LECs (TLECs) that have
market power and all of the customers will be substantcially
imbalanced. In the pericd of imbalance, the CompLECs will
terminate substantially more traffic on the TLECs' networks than
the TLECs will terminate on the CompLECs' networks.

To attain a reasonably balanced exchange of traffic with a TLEC,
a CompLEC must serve a customer mix that is similar to the
TLEC's. This means, for example, that CompLECs would have to
serve a full range of customers with predominantly outbound
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and should there:ore insist that effective, database-driven
Service Prcovider Number Portability be in place before they give
serious consideration to permitting the usage-sensitive
ccmpensation systems advocated by some TLECS.

Time is required to allow CompLECs to mature in the marketplace.
And cime 1s also required to develop a database-driven SPNP
system needed to allow consumers with substcantial inbound traffic
to be served efficiently by CompLECs.

In summary, as the traffic between a CompLEC and TLEC becomes
reasonably balanced as the result of the natural maturation of
the CompLEC and the availability of SPNP, interconnection
compensation will become a "non-issue" because any charges that
are assessed reciprocally will cancel out. But will CompLECs have
a reasonable opportunity to mature? The answer is, only if the
substantial short-term reciprocal compensation problem is
resclved immediately.

CONFLICTING APPROACHES TO INTERCONNECTION COMPENSATION

Mature traditional local exchange carriers and the emerging,
start-up competitive LECs are proposing mutually exclusive
ccmpensation models. If the carriers cannct come to negot.ated.
agreements, regulators will have to choose between them. The
alternatives are:

® USAGE-SENSITIVE
TLECs are proposing usage-sensitive schemes (i.e., minutes-

of-use}), often based on the existing "switched access
charges" imposed as a matter of public policy on the
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TCG and cther actual and potential ComplECls are or
usage-insensitive ccmpensation systems, either "l
xeep"? or flat-rated capacity charges’® or some ccmbinac:
of the two. (A "bill and keep" arrangement can te thought
of as a "zero priced" flat-rate capacity charge.) 3ecause
any costs incurred by TLECs to terminate CompLECs' ctraffic
are both trivial and not related to usage, a usage-
insensitive compensaticn system would be "econcmic" and
encourage a more competitive local telecommunicaticns
markecplace.
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It is obvious that CompLECs will not start out with the extensive
networks and customer base of incumbent LECs. It will take a
considerable period of time for CompLECs to develop their
networks and build their customer base, particularly in che
absence of Service Provider Number Portability. To establish the
effective, sustainable competition that would justify and perhaps
require substantial changes in the regulation of TLECs,
regulators must ensure that interconnection compensaticon systems
favor "gcompatition® (not a particular competitcr) and that zney
are pased on sound economic and policy principles.

_Establishing an appropriate mechanism and level of compensation
between competing local carriers is critical for the develcopment
of competition. Thus, regulators should evaluate each of the
basic proposals on the basis of whether it satisfies the
following criteria:

2 “Bill and keep" (or "sender keep all") refers 10 a system whereby each carner reciprocally

terminates the other camers’ traffic for no explicit charge so that the onginating carner "bills” the
originatng subscnber and "keeps” ail of the billed revenue.

} In a "capacity charge" compensation system, the camer originating a cail terminates it
through a fixed amount of switching capacity (i.e.. a DS1 switch port) at fixed monthly charge.
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disaster-resistant local telecommunications inf

As explained more fully below, CompLECs' various usage-
insensitive proposals generally satisfy all these criteria. By
centrast, the TLECs' usage-sensitive proposals would thwart
effective, sustainable competition because they are inefficient,
administratively burdensome, and prevent economically viable
compet.tion.

USAGE-SENSITIVE INTERCONNECTION RATES CAN'T WORK IN A COMPETITIVE
LOCAL MARKET

Usage-sensitive interconnection rates will not encourage the sort
of vigorous competitive market that benefits consumers. Rather,
at best (or at worst, depending on one's viewpoint), they would
allow the TLECs to create just enough of an illusiomn of
ccmpetition to justify their demand for radical changes in the
regulatory system. That is because usage-sensitive
interconnection would set the CompLEC's price floor, constrain
the new entrant's ability to devise innovative pricing plans, and
transfer all the economic benefit of any CompLEC marketing
success to the TLEC. Regulators should not settle for such an
illusion of competition; they must encourage the reality of
vigorous, sustainable competition.

7o i1llustrate the issue, consider the case of Oregon. Local
exchange telephone service in Oregon is provided under almosc
avery type of rate plan used elsewhere in the country: both
usage-sensitive and flat-rate/unlimited use retail rates are
available with optional volume discounts to both business and
residential consumers. And US WEST's proposed interconnection
compensation for Oregon is typical of TLEC proposals for a usage-
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Unéer its prepesal, US WEST would impose a charge <f 2.0
cents/min. f£or terminating local exchange calls originated oy
CcmpLECs. This 2.0 cents/min. rate is uneconomic and unreasonacble

because it is probably at least 10 times higher than txe
incremental cost.' Such high usage-sensitive rates make .=
impossible for a CompLEC to eccnomically address any market
segment, as the following examples illustrate:

® Competing for Small and Medium Business Usexs

Small businesses in Portland have two options: they can
purchase a measured rate complex business line for $18.00
per month plus 3 cents/min. for local exchange calls, or
they can purchase a line with unlimited local calling for
$34.77 per month.

It has been estimated that about 10 percent of Portland's
business lines are measured rate. Upon first impression, 1t
appears that CompLECs would have a 1 cent/per min. gross
margin when competing for measured rate service users at the
proposed 2.0 cent/min. interccnnection rate. But this
margin is illusory: most of the businesses that choose
measured service use discount calling plans based on the
number of minutes of use per month on each line. The plans
for 6, 9, 12, and 18 hours of usage drop the average
‘marginal rate of a local call below the proposed
interconnection rate (to 1.47 cents/min. for 6 hours; 1.65
cencs/min. for 18 hours).

? See. Brock, “Incremental Cost of Local Usage.” where it is noted that studies done By or

supported by TLECs indicate that 0.2 cents/min. is a reasonabie estimate of a TLEC's average
incremental cost of terminating a CompLEC's traffic. It is aiso noted that the cost is determined by peak
period capacity and therefore the true cost is considerably higher than the 0.2 cents/min. average dunng
the peak period and 1s zero during the non-peak penod.

)
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ed local usage. Table 1, below, ccmpares
1ling rate per minute for business cusicmers
purchasing the flat rate/unlimiced use service with cthe
proposed 2.0 cents/min. interconnection charge. In every
instance, CompLECs are left with negative operating margins.
In cther words, under the TLEC's proposal, even before the
CompLZCs address their own costs of providing service, they
would lcse money if they tried to match the TLEC's effective
calling rate.
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TABLE1 (COMPETING FOR MEDIUM BUSINESS USERS WITH FLAT RATE,
UNLIMITED USE SERVICE)
Proposed
Local Calling Effective Calling interconnect CompLEC's
Mmumnm Rate per Minute —Bate Margin
1.8¢ 2.0 (0.14)
1000 1.68 2.0 (0.33)
1100 1.52 2.0 (0.48)
1200 1.40 2.0 {0.60)

All per minute values expressed in cents.

Effective Rate per Minute = $§16.77 / Local Minutes per Month

Operating Margin = Effective Calling Rate - USWC Proposed inter-carrier Compensation
rate.

Compating for Large Business Users

In Oregon, low cost local calling is available for large
business users (chose with digital PBXs) through the TLEC's
Digital Switched Services ("DSS"). The following chart shows
the market realities faced by prospective CompLECs in that
market, which is initial "core" market for CompLECs:



DS1 Charge: $150.00
24 Cutbound

Advanced Trunks ($23 each): $552.00
EUCL Charge ($6 each): $144.00
Total Monthly Charges: $846.00

A large fusiness custicmer Using these services would
Tyrically generate a ~otal usage <¢Z about 160,007 minuzes

ter meontii ger DS1. This would yield an effeccive lccal
calling rate cof C.329 cents/min ($846.20/160Q0,C00 muns),
mean:ng that a CompLEC would lose 1.471 cents/min. (and

probably more since the CompLEC may have to cffer _ower
rectail rates to attract the large user in the first clace).

By making it impossible for CompLECs to compete for the
large business users' traffic, the usage-sensitive
interconnection scheme makes it impossible for CompLECs to
achieve the capacity utilization factors needed £or the
CompLEC to be an active and effective competitor in the
residential and smaller business markets.

Competing for Residential Consumers

Residential users in the Portland area can purchase a
measured service phone line from the TLEC at a monthly rate
of $6.37. They can also purchase 3- and 6-hour usage
discount plans whose effective retail prices range from 1.27
to 1.33 cents/min., well below the proposed CompLEC call
completion rate of 2.0 cents/min.

It has been estimated that about 90% of residential
customers in Portland purchase flat-rate/unlimited use
service, which they can obtain for $12.80 per month. Thus,
the customer can purchase unlimited local usage for $6.43
per month -- the difference between the flat rate service
($12.80) and the measured service phone line rate ($6.37).
Table 2, below, which assumes an average call duration of S
minutes, provides some frame of reference:



TABLE 2 (COMPETING FOR RESIDENTIAL USERS WITH FLAT RATE/ UNLIMITED USE SERVICE)

. Proposed CompLEC's
Local Calis Local Minutes Retail Rev. Interconnect  Margin
Per Day Per Month Per Min. _Rate Per Min.
3 450 1.43 2.0 (0.57)
4 600 1.07 2.0 (0.83)
5 750 0.86 2.0 (1.14)
6 900 0.71 2.0 (1.29)

Revenues, rate, and margin expressed in cents.

Local Minutes per Month = Local Calls per Day x 30 x 8

Retail Revenue per Minute = $6.43 / Local Minutes per Month

Margin = Proposed TLEC Termination Rate - Retail Revenue per Minute

As Table 2 demonstrates, if CompLECs in Oregon had to pay 2.0
cents/min. to TLECs to terminate a local call, the CompLECs would
not be able to compete for residential callers who make more than
2 calls per day.

In a jurisdiction with mandatory measured use for ALL classes of
users, it might be possible to devise usage-sensitive
interconnection compensation rates that provide for some
"positive" margin between the TLEC's effective retail rates and
the interconnection rates paid by the CompLECs. But this would
defeat a major consumer benefit of local exchange competition:
because such interconnection rates would parallel the TLEC's
retail volume and time-of-day/day-of-week discounts, they would
force CompLECs to become clones, not competitors.?®

Usage-sensitive interconnection rates are even less workable in
jurisdictions with mandatory or optional "flat-rate/unlimited
use" local calling. The fundamental mis-macch between a usage-
sensitive wholesale rate and retail flat-rates would strongly
discourage CompLECs from serving high volume customers,
particularly INTERNET users and information services subscribers.

USAGE-INS“SITIVI INTERCONNECTION RATES WILL WORK IN AND
ENCOURAGE A COMPETITIVE LOCAL EXCHANGE MARKET

In contrast to the TLECsS' usage-sensitive proposals, the usage-
insensitive arrangements advocated by TCG and other CompLECs are

5 Complex volume and time-of-day/day-of-week discounts in the interconnection rates would
impose substantial measurement, biliing and reconciiiation problems and costs on both carners.
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o Usage-insensitive compensation is fair and appropriate where
costs vary based on capacity, not utilization.

All carriers make rather "lumpy" .nvestments
and int2rciflice crunking capacizy-zased on ¢
fcrecasts. As Gerald Brock's "Economics <f I
golints cut, the bulk cf the TLECs' inter S
costs are incurred when tcerminatcicn capacity 1s creaced,
cased cn peak load demands. And these investments 1o peax
period termination capacity will be made regardless ci
whether the traffic is coriginated by a TLEC or a ComplLEC and
regardless of any forecast cff-peak usage levels.
Consegquently, there are few, if any, incremental facility
costs assoclated with terminating a CompLEC's peak pericd
craffic’® and there are virtually no variable costs
associated with off-peak usage.

€}

The usage-sensitive compensation schemes proposed by TLECsS
so substantially overstate the cost of completing calls at
most times of the day that they could not satisfy the "just
and reasonable" test of general public utility law and
policy.

3y the same tcoken, a usage-insensitive compensation system,
wnich fully compensates a carrier for all of the net
incremental costs incurred in making peak periocd capacity
available, clearly would be just, reasonable and, because iz

encourages effective -- not illusory -- competition, in the
consuming public's interest.

o Usage-insensitive compensation allows CompLECs to offer
aggressive and innovative retail pricing to consumers

"Bill and keep" or, to a lesser extent, capacity charges
based strictly on incremental costs, afford CompLECs the

3 Vigorous price, promotional and quality competition between CompLECs and TLECs could

stimulate additionai totaf traffic volume and require some additional capacity. However, CompLECs will
be providing much of the additionai totai capacity required by the total "network of networks” so that
TLECs will also enjoy some avoided costs.

10
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With usage-insensitive interconnection, it will be more
difficult for TLECs to control CompLECs' rate levels or ©=o
force CompLECs to clone the traditional rate structures.
Rather, CompLECs would have the freedom to price their
services in a manner that responds to consumers' preferences
and, thereby, o maximize theilr volume and revenue.

Usage-insensitive interconnections are much simpler and less
expensive than usage-sensitive arrangements.

- Usage-sensitive interconnection charges will require complex
and costly measuring, recording, and billing capabilities
that few local exchange carriers possess today. Indeed,
there is a question as to whether some TLECs currently even
have the technical capability to measure terminating local
-:cnange traffic. (Terminating local exchange traffic cocming
.-2m a CompLEC will not trigger the TLEC's measuring system
that is used to record terminating traffic.)

In any case, it is likely that the costs of measuring,
billing, collecting and reconciling interconnection
compensation are so high relative to the cost of providing
the underlying service, that -- absent an anticompetitive
intent -- it makes good business sense to avoid these costs
altogether. The "bill and keep" arrangements proposed Dy
TCG and other CompLECs does just that.

In fact, testimony filed in a pending interconnection
compensation case in Washington State notes that US WEST's
own cost studies demonstrate that the costs of measuring,
billing and collecting inter-carrier compensation exceed the

11
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In summary, £or the reasons outlined above, local exchange
carriers should compensate each other by terminating each others'
traffic on a usage-insensitive basis.

COMPENSATION SYSTEMS CAN MAXIMIZE DISASTER AVOIDANCE AND
ENCOURAGE INFRASTRUCTURE INVESTMENT

Public policy should encourage the evolution of a public switched
telecommunications network which is as resistant as reascnably
possible to catastrophic service outages caused by natural and
man-made disasters and accidents. Such disaster resistance is
produced by avo:iding "single points of failure" and maximizing
switch and transmission facility diversity.

In a usage-sensitive interconnection scheme, it is likely that
the price of interconnection at a TLEC's tandem switch would be
higher than the price of interconnection at the end office. (Such
two-tier pricing is used for interexchange access services.) If
the tandem-end office differential is large enough, CompLECs
would have an incentive to interconnect more at the end office
and less at the tandem. From a public policy perspective, this
is probably a desirable result since it would increase the
physical diversity and therefore the disaster resistance of the
public "network of networks”": a catastrophic outage at the TLEC
tandem would have less impact on the overall network and CompLECs
would deploy diverse transmission facilities that could provide

12



cwever, a usage-insensitlve system -- wnether "bill and keep" cr
capacity charges”-- which applies egually at coth the end cf

and cne candem would sacrifice zhis publiic benefit: iz zould
encourage IcmepliECs to over-rely on the tandem interconnection and
1t would nct encourage ComplECs to build diverse facil:.zies to
the proximity of more TLEC end offices, thereby minimizing
CompLECs' contribution to the cverall teleccmmunications
infrastructure.
The best way toO encourage a more diverse and disaster-resistant
"network of networks" is not to impose a usage-sensitive
interconnection compensation system. Rather, the solution is to
graft the one redeeming feature of the usage-sensitive system
onto the otherwise superior usage-insensitive system. A usage-
insensitive system can be adapted to provide CompLECs with an
incentive to make greater use of "end office" interconnections
with the TLEC by, for example:

® Having "bill and keep" at the end office and a flat rate
capacity charge at the tandem. (The tandem capacity charge
could be based upon the per minute cost of tandem switching
and average tandem-end office transport and a typical
utilization factor appropriate to DS1 inter-switch trunks.:
By way cf example, in the pending Washington interconnection
compensation case, based on US WEST's TSLRIC studies, this
formula would yield a monthly flatc-rate capacity charge for
a tandem DS1 port of abour $130 using a utilization factor
of 216,000 minutes per month.)

° Transitioning from mandated "bill and keep” to a cost-based
interconnection (i.e., flat-rate capacity charges) at the
tandem some number of years before such a transition occurs
at the end office. (This transition pericd could begin when

13



database-driven Service Provider Number Forzabil.ty reccmes
available so that ComplLECs have a "reascraple" rterizd :in
which to achieve the actual :traffic talance that "bill and
keep" emulates but ccst-based -nterconnection wou.d apply ::Z
the CompLEC was unable to achieve balanced traific ecause
of it own marketing decisions or cther factors.)
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The ccmpensation systzem applied t2> the exchange cf =zraf
between TLEC and CompLEC is not the only factor that will
encourage or discourage the evoluticn cf a disaster-resistant
public switched network. The cost of the interconnection
facilities -- the fiber optic cables or microwave links --
between the CompLEC switching center and the TLEC switching
center will also play a very significant role in determining
whether the public network will be vulnerable to disasters or

not.

TS

The cost of “collocation” arrangements (either physical or
virtual) developed for special access and private line services
make such arrangements totally inappropriate as the sole means of
establishing the physical interconnection for local exchange
service (although existing special access collocation
arrangements should be used for local exchange service at the
option of the collocating carrier). The high cost of collocation
would strongly discourage end cffice interconnection and would
therefore encourage a disaster-vulnerable network. Instead of
collocation, CompLECs and TLECs should interconnect physically
for local exchange service in the same way that adjacent TLECs
currently do: over a shared, jointly constructed agd paid for
“meet point” facility with each carrier being resﬁansible for the
electronics at its end of the transmisgsion facility.

With a “two-tier” interconnection compensation system that
encourages end office interconnection and limiting the length a
joint interconnection facility to a few miles, CompLECs would
tend to extend their networks to the vicinity of TLEC end
offices. This would establish the diverse transmission
facilities that add disaster resistance to the overall public
network.
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»"BILL AND KEEP" OR "CAPACITY CHARGE"?

As noted briefly at the cec-::;:g zZ <his raper, TCG and ciher
actual cr gotential ComplLECs have crcresed Zwo types oI Usage-
insensitive reciprocal compensat.ch SysIems:

— -~

o "Bill and Reep", in wnhich each LZIC terminates zhe czher's
traffic Ior no explicic monetary fee in return Zor che
reciprocal right to terminate ::ts traffic also for nc

explicil: payment.

L Capacity Charges, based strictly on the incremental cost cif

providing the units of peak pericd capacity made available
to the interconnecting LEC.

A "bill and keep" compensation arrangement clearly has many
benefits:

L FPirst, it implicitly nets the trivial incremental costs
associated with the carriage of the traffic during the
pericd of substantial traffic :mbalance against the
relatively substantial billing and administrative costs
which won't be needed once balance is achieved;

L Second, it is the simplest and least expensive system
administratively, as no recording, or creation and payment
of bills is required. (This has the additional benefit of
eliminacing conflicts between TLECs and CompLECs that would
require arbitration by regulatcrs.);

o Third, it allows CompLECs the greatest freedom and

' flexibility in designing innovative and competitive retail
pricing plans so as to maximize the benefit to consumers;
and,

o Pourth, it anticipates the development of the "balanced
traffic" which is likely to occur if CompLECs have a
reasonable opportunity to mature.

A flat-rate capacity charge (based strictly on the incremental
cost of the peak period capacity) shares many of the fundamental
advantages of a "bill and keep" arrangement; administrative costs
will be a little higher, TLECs won't be able to complain about

15



nCT feing ccwrensated I cash and all the consumer cenefits are
creserved
CONCLUSION

Regulators are being presented with a clear choice that will have
-profound consequences:

They could choose the volume-insensitive reciprocal
interconnection compensation systems being proposed by TCG
and other prospective competitive local exchange companies
to solve the transitional problem caused by relatively
temporary traffic imbalances. If they do, it will
dramatically increase the likelihood that wvigorous local
exchange competition will be economically viable and
sustainable, with all the beneficial economic and social
consequences that implies.

They could choose the volume-sensitive reciprocal v
compensation scheme being proposed by the traditional local
telephone companies to preserve the gtatus qugo, particularly
their market dominance, permanently. If they do, it will
dramatically increase the likelihood that local
telecommunications services will continue to be the weak
link in a state's "information infrastructure", with all the
adverse economic and social consequences that implies.

Tn2 choice seems obviocus: regulators must embrace volume-
insensitive compensation arrangements, such as "bill and keep, "
to give effective local exchange competition a reasonable chance.
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Price Structure Issues in Interconnection Fees

Gerald W. Brock
March 30, 1995

(Prepared for Teleport Communications Group)

Summary

The interconnection of two communication networks provides a benefit to the
customers of both networks by allowing customers of one network to communicate with
customers of the other network. If traffic is roughly equal in both directions between the
two networks, there is no need for either network 10 pay the other for interconnection.
Each network can bill its own customers for their communications, and can terminate
traffic received from the other network in exchange for the privilege of having its
originating traffic terminated on the other network, an arrangement known as “sender
keep all”.

If traffic is primarily one way, it may be necessary for the company that is
terminating the traffic to impose interconnection charges as compensation for the service
it provides to the other company. If interconnection charges are imposed, they should
be assessed at the long run incremental cost of adding capacity. The price structure
should be a capacity charge per unit of time (as in private lines), not a minutes of use
charge. A minutes of use charge causes inefficient calling choices and investment
decisions and it would not occur in a competitive market.

| & Introduction

One important goal of regulation is to bring the resuits of a monopolized or
partially monopolized market closer to what would occur under competitive conditions.
Thus in considering the desirable price structure for regulated interconnection, the
expected price structure under full competition is a useful guide.

The best existing example of intercoanection under competitive conditions without
regulation is the interconnection of commercial providers of Intemet services. Because
the Intarmet consists of many interconnected networks with relatively easy entry
conditions and no regulation, it provides an example of a competitive network of
networks. The growth of commercial services on the Internet and limitations on
commercial products oo the backbone network controlled by the Nationmal Science
Foundation led to the formation of the Commercial Internet Exchange (CIX) in August
1991. Commercial Internet service providers agreed that interchange of traffic among
them was of mutual benefit and that each should accept traffic from the other without
settiements payments or interconnection charges. The CIX members therefore agreed

1
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to exchange traffic on a "sender keep all” basis in which each provider charges its own
customers for oniginating traffic and agrees to terminate traffic for other providers
without charge.'

The Internet exampie suggests that "sender keep all” interconnection arrangements
are likely to develop in competitive communications markets as the compensation
method for mutuaily beneficial imerconnection arrangements. However, most
telecommunication markets are oot fully competitive. Incumbent telephone companies
with market power have an incentive to use interconnection prices as a method of
limiting competitive entry. Interconnection arrangements and prices have consequently
been a major regulatory issue in the United States and other countries that have allowed
competition in communications markets. Interconnection arrangements costinue to be
a critical factor in the viability of communications competition.

In November 1994, the European Commission released a study that it
commissioned from a prestigious group of European and American telecommunication
experts regarding issues of interconnection in an increasingly competitive
telecommunication industry.? The study found that continued regulatory oversigit of
interconnection conditions would be necessary in order to allow effective competition to
flourish. It recommended that interconnection rates be based om cost and set as a
capacity charge. Specificaily, the study concluded:

1. "If left to themselves, markets for interconnection services are likely to reflect
cither collusive arrangements or ‘momopoly power of ‘ncumbent TOs

~ [Telecommunication Operators]. In either case, interconnect:- 1 prices are likely

to be too high relative to prices that would emerge under compeutive conditions. **

2. "We call for cost-based interconnection charges (based on MCy or AICy)
(marginal cost of intercomnection or average incremental cost of
interconnection].*

MMW&IM“MW chnldllor.k d

mmanm NJ.: Lawrence Eribsum, in press).
*J. Arnbak, B. Mitchell, W. Neu. K. Neumsnan, sand [. Vogelsang,

of ONP: Studv for DG XTI of the Enrcpesn Commission (Brusseis: E-w—&-n-u 1994).
Toid., p. 69.

“Thid.. p. 84.
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3. "The main costs associated with interconnection are for long-lived capacity. They
therefore represent capital costs that are the sum of financing costs and loss in
value of the capital goods over time. ...We consider capacity-based
interconnection charges to be the optimal approach for interconnection between -
a sophisticated TO ([Telecommunication Operator] and a sophisticated
interconnector. **

The European Commission study’s conclusions that telephone company
incumbents will set interconnection prices too high without regulatory controls and that
interconnection charges should be based on the incremental cost of capecity required by
the interconnector are directly reievant to the development of competition in the United
States. The principies developed in that study are designed to promote a dynamic and
efficient telecommunication market and are applicable to the U.S. telecommunication
market as well as the European telecommunication market.

This paper focuses on the importance of using capecity measures for
interconnection rather than charges per minute of use. Specific conclusions with regard
to the price structure for interconnection charges include:

(1)  Minutes of use interconnection charges would not be sustainable in a highly
competitive market;

(2) Minutes of use imterconnection charges fail to arain efficiency and lead to
incorrect investment signals; :

(3)  Minutes of use interconnection charges have been used in the past as a convenient
allocator for fully distributed cost under regulated mooopoly, but are not
appropriate for the emerging market structure of greater competition.

I Compstition and Interconnection Charges

We should expect 10 see "sender keep all" arrangements develop in a competitive

commuunications market if gither of two conditions are met:

(1) Traffic flows are very roughly balanced among the companies so that each sees
a clear benefit for its customers in both sending and receiving traffic from other
companies; OR

™hid., p. 92, 9.
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(2)  The cost t0 a company of terminating traffic is low in relationship to the
transactions costs of measuring and charging for traffic so that even with
unbaianced traffic companies find the simple "sender keep all” approach superior
to efforts to develop appropriate cost-based terminating charges.

In a competitive communications market, we should only expect to see
interconnection charges when traffic is largely one way so that the receiving company
is disadvantaged by "sender keep all" and when the costs of terminating traffic are
substantial in relationship to the transactions cost of developing and collecting
interconnection charges. Under those conditions, we should expect to see interconnection
charges based on the cost of the capacity required to terminate traffic.

The most comprehensive public engineering study of the incremental cost of local
telephone usage (and therefore of the cost of terminating telephone traffic for
competitors) was done by the Incremental Cost Task Force with members from GTE,
Pacific Bell, the California Public Utilities Commission, and the RAND Corporation. ¢
The Task Force had access to data for telephone companies in California and performed
a detailed engineering cost study for various output measures of local telephone service.
Individual components were priced based on 1988 prices and costs were computed for
switch investment, switch maintenance, interoffice transport, and call attempt costs. All
costs were computed for calls during the busiest hour of the year because the investment
and associated expenses are related eutirely to capacity cost. The Task Force computed
the following usage costs for each bundred call seconds (CCS) during the busiest hour
of the year for "average” and “larger urban” exchanges:

switch investment $5.00 -5 10.00 per year
switch mainteaance .20 - .50 per year
interoffice calling .50 - .60 per year
Total $6.00 - $11.00 per year

In addition, the task force computed a cost of $.30 to $.90 per year for each call
wmmmmofmeywmmmmlylﬁhuym

antempts per busy hour CCS.’

“Bridger M. Mitchell, [acramental Cose of Telenhone Access sad Lacal Use, (Sests Moaica, CA: The Rand
Corporation, 1990); reprintsd in William Poliard, ed., 3
Symeosium Procesdings Columbus, Obio: National Reguistory Ressarch Instituts,1991) (NRRI 91-6).

Thid., p. 249, 250.
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The task force found that all costs were related to the capacity of the facilities
used and couid best be expressed as costs per year for capacity, rather than as costs per
minute or per call. Using reasonable assumptions regarding the distribution of traffic,
the costs determined by the Incremental Cost Task Force transiate into an average of
approximately 0.2 cents per minute, but most of the minutes during a year impose no
incremental cost on the local exchange because they occur at off peak times.

A simple but useful way of analyzing the competitive interconpection issues is to
consider two separate communities, A and B.' Each is served by a single telephone
company, but entry and exit are easy ("contestable markets” in economic terms). The
cost for each company of terminating traffic for the other is the cost of building a
channel of adequate capacity for the peak terminating load between the two companys’
switches. The size of the channel is a proxy for all of the capacity related costs in
terminating traffic. As discussed above, if the traffic is reasonably balanced or if the
costs of providing terminating service are low in reiationship to transactions costs, it is
likely that both companies will find it in their mutual interest to provide terminating
service for the other and will provide it on a "sender keep all” basis without explicit

terminating charges.

Consider the case in «tich terminating cost (the cost of the channel between A
and B) is substantial and the terminating traffic is ail one way from A to B. That is,
customers of A wish to terminate traffic in B, but customers of B have no desire to
terminate traffic in A. In that case, A will have to pay the cost of termination because
B is not getting a reciprocal benefit. There are two ways 10 manage the termination:

(1) A could build the channel to B if that were technically feasible.” Then the cost
of termination for A would be the capacity cost for the peak termination load. -

) B could build the channel to A (add necessary capacity to its local facilities) and
charge A for using it.

If B offers a long term contract based on the cost of providing a given capacity,
then the price structure will be similar to the cost structure that A would incur by
building the capacity itself. Either ownership method would create an effective rental

*They are not necessarily physically distinct communities but are communities coanectad o particular
*A simple channel would obviously be technically feasible, but the more realistic case in which terminating

traffic requires an increase in capacity of B's switches, intsroffice transport, and so forth might oot be techaicaily
feasibie.
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price per time unit based on the capacity of the channel without regard to the actmal
number of minutes passing through it. However, suppose that B builds the necessary
capacity to A and then decides to cover the cost with a charge per minute. Assume that
the price per minute is determined by dividing the annual cost of the channel by the
forecast number of minutes, so that B just covers its total cost. The price per minute
will be higher than the true cost for off-peak usage and lower than the true cost for on-
peak usage. That price structure would not be susminable in a contestable market
because a new entrant that offered prices more closely aligned with cost would attract all
of the off-peak traffic. As the incumbent loses the off-peak traffic, its average price will
no longer cover its cost and it will be forced to raise prices for the remaining traffic.
The only sustainable price structure will be a cost-based charge related to the capacity
of the facilities used to provide terminating service.

The reason why only capacity based charges would be sustainable in a2 competitive
market can be clarified by considering the competitive market for rental automobiles.
The cost of providing rental automobiles is more closely related to the time the car is
rented than to the number of miles driven. Consequently, most rental companies charge
by the time rented (day, week, or month) rather than by the oumber of miles driven.
Charging by time for rental automobiles corresponds to capecity charges for
interconnection while charging by miles driven corresponds to charges per minute of use
for interconnection.

Suppose one rental company decided that ail drivers should pay for each mile
driven and set its rates as a price per mile rather than a price per day. Before customers
adjusted to the changed price structure, the company could receive the same revenue with
either method by simply setting the price per mile equal to the previous price per day
divided by the average number of miles per day. However, that price structure couid
‘not last in a competitive market. It would cause those who drive long distances per day
to pay far more than those who drive short distances. Because the real costs are related
to the time the car is rented rather than to the number of miles, another company would
offer a flat rate with unlimited miles and attract all of the long distance drivers. The
company charging per mile rates would be left with only those who drive very short
distances and would no longer cover its cost with the initial rates. As it raised its rates
per mile in order to covers its cost, it would lose additional customers and eventually it
would be forced to imposee a cost related time charge in order to stay in the competitive
business. Similarly, a competitive communications company would be forced to impose
a cost related capacity charge rather than a minutes of use charge in order to survive in
a competitive communications market.



Price Structure /ssues in Interconnection Fees

. Monopoly and Interconnection Charges

If the company providing interconnection services has a monopoly, then
interconnection charges per minute of use will be sustainable because there is no
competitive pressure to price in accordance with cost. However, interconnection prices
based on minutes of use will not lead to maximum efficiency. They will distort both
consumer decisions and investment decisions because they provide the wrong price

signais.

Minutes of use pricing has been used extensively in the monopoly
telecommunication industry of the past. Pricing on a minutes of use basis was mandated
in the federal access charge plan. The access charge plan created in preparation for the
January 1, 1984 divestiture of AT&T created a rigid structure of the prices to be paid
from interexchange carriers to local exchange carriers for originating and terminating
interstate traffic. Particular categories of cost determined by prescribed cost allocation
procedures were required to be recovered by dividing the cost category by the forecast
number of minutes and charging interexchange carriers the resuiting price per minute for
the access element. '’

Although the per minute access charges were sustainable because of the largely
monopoly structure of the local exchange industry, they distorted both consumer and
business decisions away from maximum efficiency. On the consumer side, the access
charges made it expensive for long distance companies to serve off peak residential
customers. Loag distance companies paid thie same rate per minute to local telephone
companies for traffic terminated late at night as they paid for traffic terminated at the
peak of the business day. Consequently, discounted consumer rate plans for nigin calls
that were established prior to the impiementation of access charges became unprofitable.
Long distance companies were forced to raise their prices to night time residential callers
because of the artificial access charge structure even though the night time calls (utilizing
otherwise idle capacity) imposed practically no cost on either long distance or local

exchange companies.

Prior to the impiementation of the federal access charge plan, an interim plan for
initial long distance competition imposed access charges on long distance providers based -
on capacity used. That plan provided incentives for carriers such as MCI and Sprint to
aggressively develop their residential customer base because residential calls were

'“The logal description of the access charge pian is found in Title 47 of the

Cade of Federal Reguistions.
36 (separations cost aliocations) and 69 (computation of access charges). Anmdthpolmalmdmmc

issues reiatsd to access charges is contained in Gerald Brock,
From Mongpoly to Competition (Cambridge, MA: Harvard University Press, 1994).chapters 10 and 11.

-
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primarily off peak and imposed little or no cost on the companies. Once the access
charge plan was implemented with its per minute charges for all traffic regardless of
when it occurred. the companies found that business traffic was more profitable than
residential traffic. The incentives created by the minutes of use access charges thus
distorted business marketing and investment decisions away from the efficient path.

The pernicious efficiency and investment effects of minutes of use interconnection
charges can be illustrated by considering a reguiated monopoly automobile rental
company. If it (or its regulator) decides that charges should be determined by the
mileage driven rather than by the time the automobile is rented, the resuiting rate
structure will be sustainabie and can be designed to allow the company to recover its total
revenue requirement. However, consumers will have an incentive to reat many cars for
occasional short mileage driving. If the company is required to provide rental cars at the
established rate to all who request them, it will be forced to make large investments in
underutilized capital. Itwdlmwptbecostsoftbemvmbyxmposmg very high
charges on the long distance drivers.

The monopoly reatal company will report to its regulators that it is subsidizing
short distance drivers who are being provided cars below cost. Both the company and
its regulators will be concerned about any proposals for competition because competitors
would "cream-skim” the profitable long distance drivers, leaving only the unprofitable
short distance drivers to the regulated company and threatening its viability. However,
the entire problem is simply that the price structure does not correspond to the cost
structure. The distortions and reguiatory problems could be solved by shifting to a time
based rental structure that matched the structure of cost in that market. Similarly,
minutes of use access or intercomnection charges reduce efficiency, create wrong
investment incentives, and increase the difficulty of moving toward a2 competitive

IV. Coachusion

Several conclusions can be drawn from this analysis:

(1) The imercommection of two communications networks provides a benefit to
customers of both networks;

(2) mwmmwdemmmmmmW
recognized the mutual benefits of interconnection by agreeing to intercoanect on
a "sender keep all* basis, terminating traffic originated by others in exchange for
having their originating traffic terminated by others. This is a useful model for



